Optimal administration schedule of cisplatin for bladder tumor with minimal induction of metallothionein.
The metal binding protein metallothionein (MT) confers drug resistance when MT is induced in tumor tissues. Cisplatin is known to induce MT synthesis in tumor tissues, which may lead to drug resistance. We examined whether a difference in the administration schedule of cisplatin affect the efficiency of MT induction. Balb/c nude mice were inoculated with NMB-1 human bladder tumor tissues and injected with cisplatin (total dose of 64 micromol/kg) in a single injection or fractioned daily injections. Tumor MT concentration was determined 24 hours after the last injection of cisplatin by mercury binding assay. The effect of pretreatment with ZnCl2 on antitumor activity of cisplatin was examined in NMB-1 bearing mice. Tumor MT levels increased significantly with the increase in the number of cisplatin injections. Pretreatment of NMB-1 bearing mice with ZnCl2 (200 micromol/kg x 2) caused the same level of MT induction (1.6-fold) as that of fractioned injections of cisplatin (4 x 16 micromol/kg). Pretreatment of NMB-1 bearing mice with ZnCl2 (200 micromol/kg x 2) depressed cisplatin antitumor activity by about 50%. The induction of MT to a moderate extent (1.6-fold) in NMB-1 tumor inoculated in mice conferred cisplatin resistance. This level of MT induction can be achieved by fractioned daily injections of cisplatin but not by a single injection. Therefore, it is preferable to administer cisplatin as a single injection rather than as fractioned injections to achieve effective antitumor activity with minimum MT induction.